Comprehensive imaging of porcine adrenal gland lipids by MALDI-FTMS using quercetin as a matrix.
Adrenal glands synthesize and release functional zone-specific steroid and catecholamine hormones to regulate mammalian stress responses. Lipids such as sphingolipids have been shown to control the steroid hormone biosynthesis in adrenal glands, indicating their important roles in endocrine organs. Molecular imaging by matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS) is a well-established analytical technique for determining both the spatial location and the relative abundances of various lipids on tissue. To better understand the overall roles of different lipid classes that play in the mammalian adrenal glands, it is necessary to comprehensively determine the spatial distributions of various lipids in the different functional zones of adrenal glands. However, the potential of this technique has not been fully reached, considering there are thousands of lipid species in a cell or tissue. To achieve this, we used quercetin as a MALDI matrix for negative ion detection of endogenous lipids on tissue sections of porcine adrenal glands by MALDI-Fourier-transform ion cyclotron resonance (FTICR) MS. As a result of these experiments, 409 endogenous compounds were detected in the negative ion mode. Combining both the positive and negative ion detection led to successful determination of the spatial distribution patterns of 555 unique endogenous compounds that were identified as 544 lipid entities and 11 nonlipid metabolites. Many classes of these lipids showed distinct distribution patterns in different functional zones of the adrenal gland. To the best of our knowledge, this work presents the largest group of lipid entities that have been analyzed in a single MS imaging study so far, and comprehensive profiles of the spatial distributions of lipids in porcine adrenal glands are shown here for the first time.